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$EVWUDFW
7KH LQMXULHV LQ WKHPLQLQJ LQGXVWULHVKDYHGUDVWLFDOO\FRPHGRZQLQ WKHUHFHQW\HDUVEXW LQMXULHV LQPDQ\RWKHU





HDUWK SODQHWDU\ VFLHQFHV DQG PDQXIDFWXULQJ LQGXVWULHV KDYH EHHQ GHYHORSHG LQ WKH UHFHQW GD\V ZLWK QHZHU
WHFKQRORJLHVDQGDGYDQFHGHTXLSPHQWV7KLVSDSHULQVLVWVWKHLPSRUWDQFHRIGLVDVWHUPDQDJHPHQWDQGWKHQDWXUHRI
FULVLVDQGGLVDVWHUVLQYROYHGLQVHYHUDOLQGXVWULHV,QPLQLQJLQGXVWU\WKHVRXUFHVRIHUURUVPD\EHLQWKHIRUPRI
SHRSOH HTXLSPHQW HQYLURQPHQWPDWHULDOV HWF WKH SRVWXUH RIZRUNLQJ RU UHSHWLWLYH QDWXUH RIZRUNLQJ OLIWLQJ
SXVKLQJ IDOOVHWFPD\ OHDG WRVHYHUHGLVDVWHUV WKDW LQYLWHVHYHUDO WHFKQLTXHV IRUFRQWUROPDQDJHPHQW LQPLQLQJ
LQGXVWULHV 7KH HTXLSPHQWV XVHG LQ PLQLQJ LQGXVWU\ LQFOXGH PRELOH SRUWDEOH IL[HG DQG IDOOLQJ REMHFWV 7KHVH
LQFOXGHFRQWUROPDQDJHPHQWIRUGLVDVWHUSUHYHQWLRQ$ZLGHUVFRSHIRUUHVHDUFKLVRSHQHGLQWKHDUHDVRIKD]DUG
LGHQWLILFDWLRQDQGULVNDVVHVVPHQWDVWKHLQWHUHVWLQXQGHUVWDQGLQJWKHSULQFLSOHVRISUDFWLFHLQYROYHGLQDQ\RIWKH
PDQXIDFWXULQJ LQGXVWULHV LV LQFUHDVLQJ UDSLGO\ ,Q WKH SDVW UHVHDUFK FDUULHG RXW IRU WKH ULVN DVVHVVPHQW
PHWKRGRORJLHVRQO\VRPHRI WKHPRGXOHVDUH WDNHQ LQWRDFFRXQWE\ WKHSUHYLRXVUHVHDUFKHUV+HQFH LWEHFRPHV
LQHYLWDEOHWRFRYHUWKHHQWLUHPRGXOHIRUWKHDVVHVVPHQWRIULVN7KLVSDSHUFRYHUVDQH[WHQVLYHOLWHUDWXUHUHYLHZ
DERXW WKH KD]DUG LGHQWLILFDWLRQ DQG ULVN DVVHVVPHQW LQYROYHG LQ D W\SLFDOPDQXIDFWXULQJ LQGXVWU\ZKLFK FDQ EH
H[WHQGHGWRDQ\RIWKHPLQLQJSLSLQJLQGXVWULHVHWF7KHGLIIHUHQWW\SHVRIULVNDUHDOVRFDWHJRUL]HGGHSHQGLQJRQ
FHUWDLQSURFHGXUHVLQJHQHUDOSURFHGXUHVIRUDVVHVVPHQWRIULVNWKHDSSURDFKHVIRUULVNDQDO\VLVZLOOQRWEHGHDOW
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 ,QWURGXFWLRQ
+D]DUG LV WHUPHG IRU DOO LOO HIIHFWV URRWLQJ IURP SHUVRQDO LQMXU\ GLVHDVH GHDWK HQYLURQPHQWDO
SROOXWLRQ SURSHUW\ GDPDJH HTXLSPHQW GDPDJH HWF +D]DUG PD\ DULVH RXW RI D SDUWLFXODU WKLQJ
SUDFWLFHGLQWKHLQGXVWU\RUEHFDXVHRIDSDUWLFXODUVLWXDWLRQZKLFKGRHVQRWIDYRXUWKHPDQXIDFWXULQJ





PDQXIDFWXULQJ LQGXVWU\ 7KH FRKHUHQFHPD\ EH LQ WKH IRUP RI HUHFWLRQ LQVWDOODWLRQPDQXIDFWXULQJ
PDFKLQHVLQVSHFWLRQORDGLQJXQORDGLQJHWFZKLFKGHDOVZLWKWKHSURGXFWLRQRIWKHSDUWLFXODUSURGXFW
ZLWKWKHLQGXVWU\7KHQRQFRKHUHQWSDUDPHWHUPD\LQFOXGHWKHIDFWRUVWKDWDUHQRWGLUHFWO\OHDGLQJWR
WKHKD]DUGE\ WKH LQGXVWU\ LWVHOI EXW WKHRWKHU IDFWRUV WKDW OHDGV WR ULVN6RPHRI WKHPDUH LPSURSHU
KXPDQ UHVRXUFHV LPSURSHU HQYLURQPHQW HOHFWULFDO DQG SOXPELQJ IDFWRUV RIILFH ZRUN VSDFHV




ULVN 7KH ULVNV SHUWDLQLQJ WR SHRSOH LQ WKH IRUP RI UHSHWLWLRQ RIPRQRWRQRXVZRUN LQ WKH LQGXVWU\
VOLSSLQJIDOOLQJSRVWXUHRIZRUNLQJSHUWDLQLQJWRKDQGOLQJHTXLSPHQWLQWKHIRUPRIPRYHPHQWIO\LQJ
REMHFWVLQLQGXVWU\SRUWDEOHPDFKLQHVHWFSHUWDLQLQJWRPDWHULDOVLQWKHIRUPRIKDQGOLQJFKHPLFDOV
HOHFWULFLW\ UDGLDWLRQ SHUWDLQLQJ WR HQYLURQPHQW LQ WKH IRUP RI WHPSHUDWXUH QRLVH DQG YLEUDWLRQ








PHWDOV DQG QRQPHWDOV VWRQH VDQG DQG JUDYHO $ VDPSOH RI  VLJQLILFDQW PLQLQJ LQFLGHQWV LQ
$XVWUDOLD DFURVV ± ZHUH DQDO\VHG XVLQJ WKH +XPDQ )DFWRUV $QDO\VLV DQG &ODVVLILFDWLRQ
6\VWHP+)$&6:KLOH+)$&6FDQEHXVHGDVDQLQYHVWLJDWLYHWRROLWVJHQHULFIRUPDWKDVVHHQXVHG
IRU WKH UHWURVSHFWLYH DQDO\VLV RI DFFLGHQWV QRW RQO\ LQ FRPPHUFLDO DQG GHIHQFH DYLDWLRQ2OVHQ DQG
6KRUURFN6KDSSHOO HW DO EXW DOVR IRU DSSOLFDWLRQV LQ UDLO %D\VDUL HW DO 5HLQDFK DQG9LDOH DQG
PDULWLPH &HOLN DQG &HEL LQGXVWULHV 6HYHUDO UHVHDUFKHUV KDYH DQDO\]HG DQG FRQFOXGHG WKDW
RXWVRXUFLQJ LQFUHDVHV WKH ULVN RI DFFLGHQWV 7KH\ DOVR KLJKOLJKWHG VRPH H[SODQDWLRQV IRU WKLV
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SKHQRPHQRQ )RU LQVWDQFH H[WHUQDO HPSOR\HHV SURQH WR DFFLGHQWV KDYH EHHQ SUHVHQWHG EXW WKH
FRPPRQ FDXVHV RI DFFLGHQWV KDYH QRW EHHQ GLVFXVVHG LQ GHSWK 7KH IRFXV LV JLYHQ RQ RSHUDWLRQV
H[HFXWHGLQ WKHIDFWRU\IRURUE\DQRUJDQL]DWLRQDFFRPSOLVKHGLQWKHPDQXIDFWXULQJEXVLQHVV:KLOH
FRQVLGHULQJ RXWVRXUFHG RSHUDWLRQV LQ WKH PDQXIDFWXULQJ LQGXVWULHV DFFLGHQWV RFFXU RIWHQ GXULQJ
LQVWDOODWLRQV RU ZRUN SUHSDUDWLRQV $FFRUGLQJ WR WKH UHSRUWV XQHWKLFDO ZRUN SUDFWLFHV DQG LPSURSHU
KD]DUGLGHQWLILFDWLRQPRVWIUHTXHQWO\FRQWULEXWHGWRGLVDVWHU7KHUHIRUHLQRUGHUWRSUHYHQWVXFKW\SLFDO
KD]DUGVRFFXSDWLRQDOLQVWUXFWLRQDODQGJXLGDQFHKD]DUGLGHQWLILFDWLRQZRUNSUDFWLFHVVXSHUYLVLRQDQG
WDVN SODQQLQJPXVW EH DPHQGHG 6WDWLVWLFDO GLIIHUHQFHV EHWZHHQ RXWVRXUFHG DQG LQKRXVH RSHUDWLRQV




PD[LPXP H[WHQW EXW KRZ PLQLPXP WKH ULVN FDQ EH EURXJKW WR WKH WROHUDEOH OHYHO GHDOV ZLWK WKH
GHFLVLRQSULQFLSOHVWDNHQE\WKHLQGXVWU\WKURXJKWKHLUGHFLVLRQPDNHUVDQGHPSOR\HUVRIWKHLQGXVWU\
1RZDGD\V DQ\ ULVN WKDW JLYHV RXW DODUPLQJ IDFWRU IRU KXPDQ OLIH LV WR EH FRQWUROOHG DW D UDSLG
DVVHVVPHQWDQGFRQWUROOLQJ WHFKQLTXHV WREULQJ WKHP WR]HUR OHYHO7KLVSDSHU WDNHVDPDQXIDFWXULQJ
XQLW ORFDWHG QHDU &RLPEDWRUH 7DPLO 1DGX ,QGLD 7KH VHYHUDO IDFWRUV WKDW LQYROYH ULVN LQ HUHFWLRQ
ORDGLQJXQORDGLQJVWRUHVPDQXIDFWXULQJSDLQWLQJDVVHPEO\HWFDUHVWXGLHGDQGFRQWUROPHDVXUHVIRU
FRQWUROOLQJWKHVHULVNDUHJLYHQLQGHWDLO$GHWDLOHGDQDO\VLVLVSUHVHQWHGLQWKHIRUPRIWDEOHIRUHYHU\
PDQXIDFWXULQJSURFHVV LQ WHUPVRIKD]DUGDVVRFLDWHG VFDOHFRUUHVSRQGLQJ WR WKH ULVN VHYHULW\RI WKH
ULVNIUHTXHQF\RIRFFXUUHQFHULVNUDWLQJHWF
5DR7XPPDOD 90 HWDO HYDOXDWHG WKH SURMHFW SURSRVDOV ZLWK UHVSHFW WR VDIHW\ DQG UHOLDELOLW\
REMHFWLYHV ZKLFK ZHUH IRXQG ODWHU IRXQG WR EH H[WUHPHO\ FRPSOH[ 6HYHUDO WDQJLEOH DV ZHOO DV
LQWDQJLEOH IDFWRUV ZHUH WR EH DGGUHVVHGZLWK UHJDUG WR WKLV LVVXH 2Q WKHZKROH WKHVH IDFWRUV ZHUH
IRXQG GLIILFXOW WR PHDVXUH REMHFWLYHO\ GXH RI WKHLU QDWXUH DQG WKH ODFN LQIRUPDWLRQ $IWHU DOO WKHVH
REMHFWLYHV DUH ODLG GRZQ WKH SURMHFW PDQDJHUV QHHG WR HQXPHUDWH V\VWHPDWLFDOO\ DOO SRWHQWLDO ULVN
IDFWRUVDIIHFWLQJWKHVDIHW\DQGUHOLDELOLW\REMHFWLYHVRIWKHSURMHFWDQGWKHQGHWHUPLQHWKHFRQVHTXHQFHV
DQG WKH LPSDFW RI WKHLU VHYHULW\ WR WKHUHE\ DVVHVV WKH OLNHOLKRRG RI WKH RFFXUUHQFH RI WKHVH









LQVWDOOLQJVDIHJXDUGLQJGHYLFHVZDVDOVRSUHVHQWHG$WHQGRI WKH WKHVLV WKH\FRQFOXGHG WKDW UHVHDUFK
ZDV UHTXLUHG LQ WKH DUHD RI JXDUGLQJ WHFKQLTXHV IRU URERWLF FHOOV QHZ VHQVRU GHYHORSPHQW VHQVRU
UHOLDELOLW\IXVLRQVDQGFRRUGLQDWLRQSUREOHPV
&KDQD)76HWDOH[SODLQHG WKHNH\ WDVN LQ WKHPDWHULDOKDQGOLQJV\VWHPGHVLJQSURFHVV UHTXLUHG
IRUWKHVHOHFWLRQDQGFRQILJXUDWLRQRIHTXLSPHQWIRUPDWHULDOWUDQVSRUWDQGVWRUDJHIDFLOLW\'RQDOGHW
DOVKRZHGLQWKHLUSDSHUWKDWWKHPDWHULDOKDQGOLQJHTXLSPHQWVHOHFWLRQLVDFRPSOH[WHGLRXVWDVNDV
WKHUH DUH IHZ WRROV DSDUW IURP FKHFNOLVWV WR DVVLVW HQJLQHHUV LQ WKH VHOHFWLRQ RI DSSURSULDWH FRVW
HIIHFWLYH PDWHULDO KDQGOLQJ HTXLSPHQW *HRUJH ,RDQQRX HWDO SUHVHQWHG DQ LQWHJHU SURJUDPPLQJ
IRUPXODWLRQ WKDW LQWHJUDWHGGHFLVLRQV FRQFHUQLQJ WKH OD\RXWRI WKH UHVRXUFHJURXSVRQ WKH VKRS IORRU
ZLWKWKHGHVLJQRIWKHPDWHULDOKDQGOLQJV\VWHP
 5LVNDVVHVVPHQWFULWHULD
5LVN DVVHVVPHQW LV WKH SURFHVV RI XQGHUVWDQGLQJ WKH ULVNV LQYROYHG ZLWK HDFK RI WKH KD]DUGV
LGHQWLILHGVRWKDWQDWXUHRIWKHULVNFDQEHDQDO\]HG1LUXSDPDLQKLVSDSHUFLWHGWKHPLVKDSVWKDWPD\
UHVXOWIURPWKHKD]DUGVDQGWKHVHYHULW\RIWKHDGYHUVLW\5LVNFRQWUROWDNHVDFWLRQVWRHOLPLQDWHKHDOWK
DQG VDIHW\ ULVNV VR IDU DV LV UHDVRQDEO\ SUDFWLFDEOH :KHUH ULVNV FDQQRW EH HOLPLQDWHG WKHQ
LPSOHPHQWDWLRQRIFRQWUROPHDVXUHVLVUHTXLUHGWRPLQLPL]HULVNVVRIDUDVLWLVUHDVRQDEO\SUDFWLFDEOH
$KLHUDUFK\RIFRQWUROVKDVEHHQGHYHORSHGDQG LVGHVFULEHGEHORZWRDVVLVW LQVHOHFWLRQRI WKHPRVW
DSSURSULDWHULVNFRQWUROPHDVXUHV7KHIROORZLQJWDEOHVKRZVWKHYDULRXVSDUDPHWHUVWKURXJKZKLFKWKH
ULVNUDWLQJLVGHWHUPLQHG7KHSDUDPHWHUVDUH
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QRW VSHFLI\ WR DSDUWLFXODUSODQWRUSURFHVV0HFKDQLFDO ULVNVZKLFKDUH JHQHUDOO\HQFRXQWHUHGFDXVH
LQMXULHV WR WKH KHDG OLPEV H\HV HWF ZKLFK RFFXUV DV D UHVXOW RI QHJOLJHQFH RQ WKH SDUW RI
RSHUDWLQJPDLQWHQDQFHSHUVRQQHOLQWKHXVHRILPSURSHUWRROVE\SDVVLQJSUHVFULEHGVDIHW\SURFHGXUHV
QHJOHFWRISHUVRQDOSURWHFWLYHZHDUULVNVDVVRFLDWHGZLWKURWDWLQJPDFKLQHU\DVZHOODVULVNVDVVRFLDWHG
ZLWK KLJKHQHUJ\ UHOHDVH IURP FRPSUHVVHG JDVHV (OHFWULFDO ULVNV FDQ DOVR UHVXOW LQ VKRFN RU EXUQV
ZKLFKDUHPRVWRIWHQ D FRQVHTXHQFHRISRRUPDLQWHQDQFH LQJUHVV RI GXVW RUPRLVWXUH XQDXWKRUL]HG
KDQGOLQJRIHTXLSPHQWDQGXVHRILPSURSHUVXEVWDQGDUGKDUGZDUH
,W LV FOHDU WKDW GXULQJ WKH FRXUVH RI 8UHD PDQXIDFWXUH IXUQDFHV UHDFWRUV PRYLQJ PDFKLQHULHV









RU HYHQ FDWDVWURSKLF IDLOXUH RI WKH VWRUDJH WDQN 6RPH W\SLFDO PRGHV RI IDLOXUHV DQG WKHLU SRVVLEOH
FDXVHVDUHVKRZQLQ7DEOH
7DEOH)DLOXUHPRGHDQDO\VLV
6U1R )DLOXUH0RGH 3UREDEOH&DXVH 5HPDUNV
 )ODQJH*DVNHWIDLOXUH ,QFRUUHFW JDVNHW ,QFRUUHFW
LQVWDOODWLRQ
$WWHQWLRQ WR EH SDLG GXULQJ VHOHFWLRQ DQG LQVWDOODWLRQ RI
JDVNHWV





 3LSH FRUURVLRQ HURVLRQ
RUIDLOXUHGXHWRVWUHVV
6RPHWLPHV IDEULFDWLRQ RU
LQVWDOODWLRQ OHDYHV VWUHVV LQ WKH
3LSHVPDWHULDORIFRQVWUXFWLRQVKRXOGEHVHOHFWHGFRUUHFWO\
'HVLJQ VKRXOG WDNH FDUH RI HURVLRQ HIIHFWV $QG





+RZHYHU WKH WKUHDWV SRVHG E\ WKH DERYHPHQWLRQHG KD]DUGVPD\ EH RQ DFFRXQW RI L )LUH LL
H[SORVLRQRULLL5HOHDVHRIWR[LFRUFRUURVLYHOLTXLGJDVIURPWKHLUFRQILQHPHQW)RUPRVWRIWKHFLWHG
FDVHVWKHSUREDELOLW\RFFXUUHQFHLVYHU\OHVV7KHUHIRUHILUHH[SORVLRQVOLQJIDLOXUHVDIHW\UXOHIDLOXUH
DQG LQMXULHV HWF DUH VRPH FDVHVZKLFK DUH FRQVLGHUHG DV DVVRFLDWHG KD]DUGV$PDMRU DFFLGHQWPD\




7KH ILUVW RQHZLOO EH ORVV RI OLIH SURSHUW\ GDPDJH DQG LQMXULHV LQFXUUHG E\ WKH SHRSOHZKR DUH






)DFWRUV WKDW KDYH EHHQ VKRZQ WR KDYH VRPH UHODWLRQVKLS WR LQMXU\ VHYHULW\ DQG ULVN LQ PLQLQJ
ZRUNHUV LQFOXGH WKH HTXLSPHQW HQYLURQPHQW DQG ZRUNHU H[SHULHQFH 1RQIDWDO LQMXULHV PRVW RIWHQ
LQYROYHQRQSRZHUHGKDQG WRROVZKLOH IDWDOLWLHVPRVW RIWHQ LQYROYHRIIURDGRUH KDXODJH*URYHV HW
DO 7UXFNV FRQYH\RUV DQG IURQWHQGORDGHUVZHUH IRXQG WR DFFRXQW WRJHWKHU IRU  RI IDWDOLWLHV
.HFRMHYLFHW DO 2YHUKHDG SRZHU OLQHV ZHUH IRXQG WR EH D PDMRU FDXVDO IDFWRU LQ IDWDO HOHFWULFDO
DFFLGHQWV&DZOH\DQGXQGHUJURXQGPLQLQJH[KLELWVDKLJKHUUDWHRILQMXULHVDQGIDWDOLWLHVWKDQVXUIDFH
RSHUDWLRQV.DUUD5HVXOWVFRQFHUQLQJDVVHVVPHQWRI5LVNLPSDFWDUHKRZHYHUPRUHLPSRUWDQWZKHQ
2QVLWH IDWDOLWLHV DUH FRQVLGHUHG 7KH (PHUJHQF\ SODQQLQJ LV DOVR RI SULPDU\ FRQFHUQ DV SODQQLQJ
HQVXUHVSUHSDUHGQHVVDQGSURYLGHVPHDVXUHVIRUWDFNOLQJPDMRUDFFLGHQWV7KHUHVXOWVRIFRQVHTXHQFH
DQDO\VLV DUH XVHIXO IRU JDWKHULQJ LQIRUPDWLRQ DERXW DOO NQRZQ DQG XQNQRZQ HIIHFWV WKDW DUH RI
LPSRUWDQFHZKHQVRPHIDLOXUHRFFXUV7KLVYLWDOO\KHOSVWRJHWLQIRUPDWLRQDVKRZRQHFDQGHDOZLWK
SRVVLEOHFDWDVWURSKLFHYHQWV,WDOVRJLYHVWKHSODQWDXWKRULWLHVZRUNHUVDQGWKHSXEOLFUHVLGLQJLQWKH















































































































































































































































































































































































 %HUQDUG&-LDQJ 2WWR 6+ &KHQJ 'HVLJQ IRU URERWLF FHOO VDIHW\ -RXUQDO RI 0DQXIDFWXULQJ 6\VWHPV 9RO 1R
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